Carrier-free combination for dry powder inhalation of antibiotics in the treatment of lung infections in cystic fibrosis.
The aim of the study was to develop an efficient combination antibiotic formulation containing tobramycin and clarithromycin as a dry powder for inhalation. A carrier-free formulation of the two drugs was produced by spray-drying and characterised for its aerodynamic behaviour by impaction tests with an NGI and release profiles. The particle size distribution, morphological evaluation and crystallinity state were determined by laser diffraction, scanning electron microscopy and powder X-ray diffraction, respectively. Drug deposition profiles were similar for the two antibiotics, which has a synergistic effect, allowing them to reach the target simultaneously at the expected dose. The release profiles show that tobramycin and clarithromycin should probably dissolve without any difficulties in vivo in the lung as 95% of tobramycin and 57% of clarithromycin mass dissolved in 10min for the spray-dried formulation. The FPF increased from 35% and 31% for the physical blend for tobramycin and clarithromycin, respectively, to 65% and 63% for the spray-dried formulation. The spray-dried formulation shows particularly high deposition results, even at sub-optimal inspiratory flow rates, and therefore, represents an attractive alternative in the local treatment of lung infection such as in cystic fibrosis.